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Twenty (20) fresh pumpkin fruits were assessed for dry matter, total soluble solid, total sugar, reducing 
sugar, titratable acidity, pH, ascorbic acid and sugar-to-acid ratio. Statistically significant (P < 0.01) 
differences were found for dry matter, total soluble solid, total sugar, reducing sugar, titratable acidity, 
ascorbic acid, pH and sugar to acid ratio for the 20 fresh pumpkin fruit accessions. Accession 8007 had 
the highest dry matter, total titratable acidity, total soluble solid and total sugar content. Accession 8007 
was also found to have high concentration of ascorbic acid although pumpkin fruit accession 8807 had 
the highest ascorbic acid. Pumpkin accession 4707 had the highest amount of reducing sugar and 
titratable acidity while accession 7707 had the highest pH and total soluble solid/ total titratable acid 
(TSS/TA) ratio. Pumpkin accession 8007 was found to be superior variety with the highest nutritional 
value while accession 1307 and 3907 were found to be inferior to the accessions evaluated in this study. 
 





Pumpkin is among the economically most important 
vegetable crops worldwide and is grown in both 
temperate and tropical regions (Pitrat et al., 1999; Paris, 
1990; Sanjur et al., 2002). It is originated from Central 
America (Maynard et al., 2001). It was dispersed to other 
continents
 





has become a familiar and important 
vegetable crop in many
 
countries (Gray and Trumbull, 
1983). Depending upon the species, virtually all parts of 
the plant can be used for food, including leaves, shoots, 
roots, flowers, seeds, and immature and mature fruits 
(Schippers, 2000). The succulent, tasty leaves, stems, 
fruit and nutritious seeds make pumpkin the most popular 
vegetable to millions of people, ranking as one of the 
three most widely eaten vegetables at homes and in 
restaurants (Abiose, 1999). In Ethiopia, farmers produce 
pumpkin traditionally in their gardens together with ce-
reals, near fences, to creep on houses, marginal or waste 
land, on decaying hay and heap of cow dung. The pum-
pkin cultivars locally produced by farmer are not iden-
tified. Suitable agro-ecologies for pumpkin cultivation for 
better performance of cultivars, suitable fruit and seed 
storage method for the extension of the shelf life and 
different fruit utilization method was not identified and 
popularized. There is wide variation in fruit size, fruit 
weight, shape and rind color, vine length and branching, 
leaf size, quality of fruit and seed size. 
 Despite its importance, pumpkin has not gained adequate
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Abbreviations: DM, Dry matter; TSS, total soluble solid; TA, titratable acidity; AA, ascorbic acid. 
  




Table 1. List of pumpkin fruit accessions used for the study. 
 
Number Accession number Origin/place of collection in Eastern  Ethiopia 
1 8007 Harar 
2 7607 Harar 
3 4707 Kulubi 
4 4007 Kulubi 
5 5207 Dire-Dawa 
6 7807 Harar 
7 3607 Hirna 
8 8807 Lange 
9 1907 Lange 
10 8307 Lange 
11 1407 Lange 
12 6907 Jijiga 
13 3407 Hirna 
14 7207 Jijiga 
15 2807 Dire-Dawa 
16 7107 Jijiga 
17 3907 Kulubi 
18 9107 Kulubi 
19 7707 Harar 




research attention in Ethiopia to harness its potential  
because most traditional Ethiopian vegetables do not 
figure very prominently in modern crop research and conser-
vation program. The current rural development strategy 
of Ethiopia has given due attention to the development of 
vegetables production. Hence, bringing this vegetable 
under research stream would play a pivotal role in exploi-
ting its potential. Since there is no research information 
and no work has been done on it in Ethiopia other than 
some characterization efforts at Haramaya University, so 
identifying different landraces of pumpkin that are grown 
in eastern Ethiopia and documenting their fresh quality is 
important. Accordingly, this study was initiated to gene-
rate information on fresh quality of the crop with the 




MATERIALS AND METHODS 
 
Experimental material  
 
The pumpkin fruits were collected from the market based on their 
morphological characteristics and variation by taking the growing 
area into consideration. Pumpkin fruit accessions with seeds were 
collected from markets in eastern Ethiopia (Jijiga, Dire-Dawa, 
Kulubi, Harar and Lange) and twenty accessions (Table 1) were 
grown in the Haramaya University research station during 
2007/2008 main growing season. All the 20 pumpkin accessions 
were produced in the same experimental plot in three replication. 




N and longitude of 42°
 
03’east and an altitude of 1980 m.a.s.l. The rainfall of the area is 
bimodal (in April and August) type with an average annual rainfall of 
790 mm. The mean annual temperature is 17°C with mean 
minimum and maximum temperatures of 3.8 and 25°C, res-
pectively. The mean relative humidity is 50%, varying from 20 to 
81% and the soil type of the area is well-drained deep clay loam 
type (Tekalign, 2005). After maturity of the fruits, 20 pumpkin 
accessions were used for fresh fruit quality assessment. Samples of 
three fruits from each accession (one fruit from each replicated plot) 
were taken for analysis. 
 
 
Experimental design and procedures 
 
The assessment of 20 fresh pumpkin fruit accessions for different 
quality parameters was made using completely randomized design 
with three replications. Three fruits were randomly selected from 
each of 20 pumpkin fruit accessions; one from each experimental 
plot. Each fruit was divided in to four parts, one fourth of which was 





To determine dry matter (DM) content of the pumpkin, samples 
were chopped to very small size and dried in an oven at 
temperature of 70°C to a constant mass, and the dry matter content 
was calculated according to AOAC (1984). The total soluble solid 
(TSS) of pumpkin fruit was determined following the procedures 
described by Waskar et al. (1999). An aliquot of juice was extracted 
using a juice extractor (6001x Model No. 31JE35 6x.00777) and 50 
ml of the slurry was filtered using cheesecloth. The TSS content 
was determined by Abbe refractrometer (B+S 60/70 Model No. A-
90067, England) with a range of 0 to 32 Brix, by placing 1 to 2 
drops of clear juice on the prism. Between samples, the prism of the 
refractrometer was washed with distilled water and dried before 
use. The refractrometer was standardized against distilled water 
(0% TSS). The pH of fruit was measured using the method of 
  




Table 2. The mean of DM, TSS, TS and RS content of pumpkin accessions collected from eastern Ethiopia. 
 
Accession number DM (%) TSS (°Brix) TS (g 100 g
-1



































































































































































SE (±) 0.22 0.23 0.16 0.13 
CV (%) 4.65 5.79 4.22 4.17 
LSD 0.85 0.86 0.60 0.48 
Sign P < 0.001 P < 0.001 P < 0.001 P < 0.001 
 
Means followed by common letters in a column are not significantly different from each other at 0.001 level of 




Nunes and Emond (1999). An extract of an aliquot of juice was 
prepared, the aliquot of juice was first filtered with cheesecloth and 
the pH value of the pumpkin fruit juice was measured with a 
Metrohn 691 pH meter. Total titratable acidity (TA) of the fruit was 
measured according to Maul et al. (2000). An aliquot of pumpkin 
fruit juice was extracted from the sampled pumpkin fruit with the 
juice extractor. The aliquot of pumpkin fruit juice was filtered 
through cheesecloth and the decanted clear juice was used for the 
analysis. The TA expressed as percent citric acid was obtained by 
titrating 10 ml of pumpkin fruit juice with 0.1N NaOH to pink end 
point (persisting for 15 s). Ascorbic acid (AA) content was 
determined by the 2, 6- dichlorophenol indophenols methods 
(AOAC, 1970). An aliquot of 10 ml of fruit juice was diluted to 50 ml 
with three percent metaphosphoric acid in a 50 ml volumetric flask. 
The aliquot was titrated with the standard dye to a pink end point 
(persisting for 15 s). 
Compositional sugar analyses were conducted on fruit from each 
cultivar. Reducing (RS) and total sugars (TS) were estimated by 
using the calorimetric methods (Somogyi, 1945). Clear juice (10 ml) 
was added to 15 ml of 80% ethanol, mixed, and heated in a boiling 
water bath for 30 min. After extraction, 1 ml of saturated lead 
acetate (Pb (CH3COO) 2.3H2O) and 1.5 ml of saturated sodium 
hypophosphate (Na2HPO4) were added and the contents were 
mixed by gentle shaking. After filtration, the extract was made up to 
50 ml with distilled water. An aliquot of 1 ml extract were taken and 
diluted to 10 ml with distilled water. Then, 0.5 ml aliquot of extract 
was taken and made up to 1 ml. To this, 1 ml of copper reagent was 
added in a test tube and heated for 20 min in a boiling water bath. 
After heating, the contents were cooled under running tap water 
without shaking. Arsenomolybdate color reagent were added, 
mixed, made up to 10 ml, and left for about 10 min to allow color 
development, after which the absorbance were determined by a 
spectrophotometer at 540 nm. For total sugar determination, sugar 
was first hydrolyzed with 1 N HCl by heating at 70°C for 30 min. 
After hydrolysis, the determination of total sugar was made by 
following the same procedure employed for the reducing sugar. 
Blanks were prepared using distilled water instead of extract. The 
sugar to acid ratio of the fruits was calculated by dividing TSS to TA 





Analysis of variance was carried out using MSTAT-C statistical 
software package (MSTAT-C 1991). Means were compared using 
the least significance differences test at 5% probability level. 
 
 
RESULTS AND DISCUSSION 
 
Dry matter and total soluble solid 
 
The DM contents of the pumpkin fruits differed signi-
ficantly (P < 0.001) (Table 2). The DM content ranged 
between 6.0 and 11.0%. The fruit of accession 8007 had 






higher than the DM content of all accessions except 
accessions 7607 and 4707. Pumpkin accession 1307 had 
the lowest DM content (6%). Such high variation in DM 
content of pumpkin fruit has also been reported by 
Paulauskiene et al. (2006) who studied the quality of 
pumpkin cultivar in relation to their electrochemical and 
antioxidant properties. The difference could be due to 
variation in starch content of the genotype of the pumpkin 
fruit; with high DM content there is high content of starch 
(Hazzard, 2006). According to this researcher, pumpkin 
fruit with high DM content and starch content was 
characterized by high TSS and lower fiber content.   
Significant (P < 0.001) difference in fruit TSS content 
was obtained among the pumpkin accessions with a 
range varying between 4.1 and 10.3 
o
Brix (Table 2). 
Pumpkin fruit accession number 8007 had the highest 
TSS (10.03
 o
Brix.) which was followed by accession 4707 
(9.033 
o
Brix) while pumpkin fruit accession number 3907 
had significantly lower TSS (4.1
 o
Brix). The result of this 
study agreed with the reports of Murakami et al. (1992) 
and Sudhakar et al. (2003) who showed large variation in 
the TSS content of pumpkin cultivar that also varied from 
year to year.  
In general, 45% of the accessions recorded DM and 
TSS value more than average of whole accessions while 
the top four accessions had DM and TSS value, 26.5 and 
33.9%, more than average of all accessions. More than 
85% of pumpkin fruit TSS content is sugar and it is highly 
related to the sensory quality of pumpkin fruit and it is 
used to screen pumpkin fruit (Cantwell and Suslow, 
1998).   
DM content and TSS were shown to be among the 
major traits affecting the quality of pumpkin (Cordenunsi 
et al., 2003; Sturm et al., 2003). Several publications 
reported that quality of cucurbit fruit was highly related to 
sucrose and TSS content of fruit (Monforte et al., 2004; 
Sinclair et al., 2006). In addition to the naturally occurring 
variation in sucrose levels within any particular cultivar, 
there are genetic differences among cultivars affecting 
fruit quality in terms of their TSS contents (Stepansky et 
al., 1999; Burger et al., 2002, 2006, Burger and Schaffer, 
2007).  
In this study, DM showed strong positive correlation 
with TSS (r =0.94), total sugar (r=0.953), reducing sugar 
(r =0.919), ascorbic acid (r =0.624) and TA (r = 0.624) 
(Table 4). The positive correlation of fruit quality and DM 
content of pumpkin fruit in agreement with previous 
reports of Hazzard (2006) and Paulauskiene et al. (2006). 
The positive correlation could be because of starch; the 
major component of DM is the substrate from which TSS, 
total sugar, reducing sugar is synthesize during 
maturation and ripening (Hazzard, 2006). 
 
 
Sugar contents  
 
The total sugar  content of pumpkin fruit significantly  (P < 




0.001) varied among the fruit accessions (Table 2). In this 
study, the total sugar content of the accessions ranged 
between 2.178 to 9.0 g 100g 
-1
 fresh weight.  Pumpkin 
accession 8007 recorded significantly higher total sugar 
(9.0 g 100g 
-1
) than all the accessions except accession 
8007 and 4707. Pumpkin fruit accession number 3907 
had the lowest total sugar content. Similar to that of DM 
and TSS, the top four accessions (accession 8007, 7607, 
4707 and 4007) had about 62% more total sugar over the 
average of all accessions while accession 1307 recorded 
the least values total sugar. The result of this study 
agrees with the findings of Sudhakar et al. (2003) who 
reported that reducing sugar content of pumpkin fruit 
significantly varied from cultivar to cultivar.  Cantwell and 
Suslow (1998) also reported variations in total sugar 
contents among 36 varieties of pumpkin and indicated 
that sugar is the major component of TSS and it 
determines the flavor and sensory quality of pumpkin 
fruit. 
Analysis of variance also revealed significant difference 
(P < 0.001) in the reducing sugar content of the pumpkin 
fruit accessions (Table 2). The reducing sugar content of 
the accessions ranged between 1.074 and 5.663 g 100g
-
1
. Pumpkin accession 4707 had the highest reducing 
sugar content which was followed by pumpkin accession 
7607 (5.235 g 100 g
-1
) while pumpkin accession 3907 
had the lowest reducing sugar content. The result of 
reducing sugar in this study agrees with the finding of 
Murakami et al. (1992) and Culpepper and Moon (1945) 
who reported pumpkin fruit sugar content especially 
reducing sugar have high relation with sweetness of the 
fruit. Correlation analysis also showed that reducing 
sugar content of the pumpkin fruit accessions was 
strongly associated with TSS (r = 0.903), total sugar (r 
=0.941) and DM (r = 0.919). The reason for positive 
correlations of reducing sugar to these parameters was 
that reducing sugar is a component of total sugar and 
TSS. Reducing sugar is also the substrate from which TA 






Pumpkin fruit accession showed highly significant (P < 
0.001) variation in ascorbic acid content at harvest (Table 
3). The ascorbic acid content ranged between 4.81 mg 
100 g
-1 
for accession number 7207 and 9.1 mg 100 g
-1
 for 
accession 8807. Overall, 50% of the accessions had 
ascorbic acid contents more than the average for all (7.01 
mg 100 g 
-1
) while the cultivar with the highest ascorbic 
acid content recorded 29.8% over the average. Similar 
result reported by Sudhakar et al. (2003) indicated that 
ascorbic acid content of pumpkin vary from cultivar to 
cultivar. Many researchers reported that pumpkin pro-
vides a valuable source of ascorbic acid that have a 
major role in nutrition in the form of vitamin C as anti-
oxidants (Duke and Ayensu, 1985; Sudhakar et al.,
  




Table 3. Mean value of fruit chemical composition in 20 pumpkin accessions collected from eastern Ethiopia. 
 
Source of variation 
(accession) 





















































































































































































SE (±) 0.21 0.02 0.05 0.19 
CV (%) 5.15 2.88 1.33 6.91 
LSD 0.796 0.099 0.198 0.742 
Significance P < 0.001 P < 0.001 P < 0.001 P < 0.001 
 




Table 4. Correlation of chemical composition parameters of fresh pumpkin fruit 
 
 DM TSS TSU RS AA TA pH 
DM 1       
TSS 0.940(***) 1      
TSU 0.953(***) 0.965(***) 1     
RS 0.919(***) 0.903(***) 0.941(***) 1    
AA 0.624(***) 0.609(***) 0.633 (***) 0.631(***) 1   
TA 0.624(***) 0.886(***) 0.912(***) 0.927(***) 0.61(***)7 1  
pH -0.854(***) -0.814(***) -0.870(***) -0.907(***) -0.573(***) -0.864 1 
TSS/TA 0.376(**) 0.579(***) 0.467 (***) 0.34(**) 0.230(NS) 0.149 (NS) -0.240(ns) 
 





2003) suggesting the potential of cultivars assessed in 
this study. 
Ascorbic acid had significant and positive correlation 
with DM (R=0.624), TSS (r = 0.609), total sugar (r = 
0.633), reducing sugar (r = 0.631), TA (r=0.617) and 
sugar to acid ratio (r = 0.941) indicating that most of the 
valuable quality attributes were associated and selection 
could  be made  based on one of these  trait for  ease  of  
screening pumpkin genotype. 
 
 
Titratable acidity  
 
Analysis of variance revealed significant (P < 0.001) 
difference in TA of the pumpkin fruit accessions (Table 






kin accession 7707 and accession 7607, respectively. 
The result of this finding agreed with the finding of Davies 
and Hobson (1981). In a comparative study, Hurst et al. 
(1995) also found TA for six pumpkin genotypes in the 
range of 0.9 to 1.75% which is in agreement with the 
present study. Many studies support the idea that organic 
acids are produced within the fruit from stored carbohy-
drate material and that large sized pumpkin fruits with 
high DM content and TSS also have high acidity 
(Sakiyama and Stevens, 1976; Tittonell et al., 2001). 
High DM content and TSS also have high TA (Sakiyama 
and Stevens, 1976; Tittonell et al., 2001) which is inline 
with the present result. TA of pumpkin fruits in this study 
was also observed to have strong positive correlation 
with DM (r = 0.928), TSS (r = 0.886), total sugar (r 
=0.912) and reducing sugar (r = 0.927). Similarly, Saliba-
Colombani et al. (2001) have also shown that fruit quality 
like sugar (primarily reducing sugars) was positively 
correlated to TA since it is synthesized within the fruit 
from stored carbohydrate. 
 
 
pH of pumpkin  
 
Table 3 displays the pH value of the 20 fresh pumpkin 
fruit accessions. Significant (P < 0.001) difference in pH 
values was observed among the accessions which 
ranged between 5.920 and 6.993. The highest pH value 
was recorded in pumpkin accession 7707 which did not 
significantly differ from pH values of 40% of the remaining 
accessions. This result appeared to be close to the pH 
values of pumpkin reported by Paulauskiene et al. (2006) 
varying between 5.87 to 6.99. Atherton and Rudich 
(1986) noted that there is a tremendous variation among 
pumpkin genotypes for pH and titratable acids. Paulson 
and Stevens (1974) showed that pH was highly 
negatively correlated with TA which agrees with the 
present result (r =0.864). The pH value of the pumpkin 
fruit accessions was observed to have strong negative 
correlation with DM content (r =-0.854), TSS (r =-0.814), 
total sugar (r = -0.870) and reducing sugar (r = -0.907). 
The reason for the negative correlation of pH value to 
these parameters could be because titratable acids is 
synthesized from stored carbohydrate within the fruit 
(Sakiyama and Stevens, 1976), so as fruit DM, TSS and 
sugar content increases, the content of TA also 
increases. Since TA has inverse relationship with pH 
value, so the negative relationship could be due to the 
increment of TA. 
 
 
Total soluble solid to titratable acidity ratio  
 
TSS to TA ratio varied significantly (P < 0.001) among the 
pumpkin fruit accessions (Table 3).  The TSS/TA ratio of 
accessions ranged between 3.429 for accession 3907 
and 5.840 for accession 7707. TSS to TA ratio of fruit and  




vegetable shows the balance of sugar to acid of fruit and 
vegetable. Although, the perception of flavor is influenced 
by many factors, taste is one of the most important 
components determined by sugars and acids (Malundo et 
al., 1995).  Hurst et al. (1995), Daniel et al. (1995) and 
Harvey et al. (1997) reported that the sensory quality of 
pumpkin fruit is influenced by sugar and acid and their 
ratio is used in screening of pumpkin for sensory quality.  
Hence, the variation in TSS/TA ratio observed in this 
study indicate the presence of great potential in the local 
pumpkin genotypes for future improvement of this crop. 
Many researchers report that the TSS, TA and sugar 
content of pumpkin have strong relation and affect the 





There was significant (P < 0.001) difference among 
accession in DM, TSS, total sugar, reducing sugar, TA, 
pH, ascorbic acid and sugar to acid ratio. Same pumpkin 
fruit accessions had superior compositional quality; 
pumpkin accession 8007 had the highest DM (11%), TSS 
(10.03 °Brix), total sugar (9.0 g/100 g ); pumpkin fruit with 
accession number 8807 had the highest ascorbic acid 
(9.1 mg/100 g); pumpkin fruit accession number 4707 
had the highest reducing sugar (5.66 g/100 g) and TA 
(1.73%) and pumpkin fruit accession 7707 had the 
highest TSS/TA ratio (5.84) and pH content (6.99). 
Generally, pumpkin accessions 8007, 8807, 4707 and 
7707 had superior nutritional value while accession 1307 
seemed to have lower concentrations of total soluble 
solid, total sugar and reducing sugar. Overall, accessions 
8007, 8807, 4707 and 4007 are recommended for their 
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